Objective: To evaluate a two-page food frequency list for use as a Dietary Targets Monitor in large scale surveys to quantify consumptions of the key foods groups targeted in health promotion. Design: Intakes of fruit and vegetables, starchy foods and fish estimated from a validated food frequency questionnaire (FFQ) were compared with a short food frequency list (the Dietary Targets Monitor) specifically designed to assess habitual frequency of consumption of foods in relation to dietary targets which form the basis of a National (Scottish) Food and Health Policy. Subjects: A total of 1085 adults aged 25 -64 y from the Glasgow MONICA Study. Results: The two questionnaires both collected data on frequencies of food consumption for fruit and vegetables, starchy foods and fish. Comparing the two questionnaires, there were consistent biases, best expressed as ratios (FFQ:Dietary Targets Monitor) between the methods for fruit and vegetables (1.33, 95% CI 1.29, 1.38) and 'starchy foods' (1.08, 95% CI 1.05, 1.12), the DTM showing systematic under-reporting by men. For fish consumption, there was essentially no bias between the methods (0.99, 95% CI 0.94, 1.03). Using calibration factors to adjust for biases, the Dietary Targets Monitor indicated that 16% of the subjects were achieving the Scottish Diet food target (400 g=day) for fruit and vegetable consumption. Nearly one-third (32%) of the subjects were eating the recommended intakes of fish (three portions per week). The Dietary Targets Monitor measure of starchy foods consumption was calibrated using FFQ data to be able to make quantitative estimates: 20% of subjects were eating six or more portions of starchy food daily. A similar estimation of total fat intake and saturated fat intake (g=day) allowed the categorization of subjects as low, moderate or high fat consumers, with broad agreement between the methods. The levels of agreement demonstrated by Bland -Altman analysis, were insufficient to permit use of the adjusted DTM to estimate quantitative consumption in smaller subgroups. Conclusions: The Dietary Targets Monitor provides a short, easily administered, dietary assessment tool with the capacity to monitor intakes for changes towards national dietary targets for several key foods and nutrients.
Introduction
To reduce diet-related chronic diseases, a Government report 'Eating for Health: a Diet Action Plan for Scotland ' (Scottish Office, 1996) adopted in its entirety by two governments, recommended a set of eight national dietary targets (for the year 2005) for the Scottish population (Table 1 ). The targets are intended to achieve a diet essentially the same as that outlined for health by WHO (1990) , including doubling fruit and vegetable consumption from 200 to 400 g=day, increasing starchy foods by 25% and doubling oil-rich fish intake from 44 to 88 g=day. The targets for total fat intake and saturated fat intake are similar to those of WHO (1989) .
No existing surveys could provide comprehensive or valid information which could be repeated at intervals to assess progress between 1995 and 2005. A specific short Dietary Targets Monitor was therefore developed for the 1995 Scottish Health Survey, (Dong & Erens, 1997) which collected some limited baseline dietary information in a representative sample of the entire Scottish population (Dong & Erens, 1997) . The survey was to be repeated every three years. The present study was undertaken to evaluate the short Dietary Targets Monitor by reference to a fuller and very widely used food frequency questionnaire (FFQ; BoltonSmith & Milne, 1991) administered to the subjects of the 1995 Glasgow-MONICA survey.
Methods
Adults aged 25 -64, living in north Glasgow, completed the Scottish Heart Health Study=Glasgow MONICA food frequency questionnaire (FFQ) in 1997 and 2 weeks later completed the Scottish Health Survey dietary questions (Dietary Targets Monitor). Both dietary assessment tools were checked for completeness by a study nurse. Data for 1085 adults who had completed both questionnaires was used in the following analysis. Although geographically restricted, previous Glasgow-MONICA surveys have demonstrated a range of food intakes similar to Scotland as a whole, and thus provided a reasonable arena in which to test applicability to the nationwide Scottish Health Survey.
The Dietary Targets Monitor contains nine questions relating to frequency of consumption of fruits and vegetables, starchy foods and fish. In this context, 'fruit and vegetables' included 'fresh fruit', 'cooked green vegetables (fresh and frozen)', 'cooked root vegetables (fresh and frozen)', and 'raw vegetables or salad (including tomatoes)'. 'Starchy foods' consumption was defined as the sum frequency of consumption of 'bread', 'breakfast cereals', 'potatoes, pasta and rice'. 'Fish' intake was prompted as 'white fish' and 'other types of fish'. The Dietary Targets Monitor also included dietary questions about the consumption frequencies of 'chips', 'meat', 'meat products', 'poultry', 'cheese', 'sweets or chocolate', 'ice cream', 'crisps, savoury snacks', 'soft=fizzy drinks', 'cakes, scones, sweet pies or pastries' and 'biscuits'.
The reference tool was the Scottish Heart Health Study= Glasgow MONICA food frequency questionnaire, which itself has been extensively published and previously validated for quantitative dietary assessment (Bolton-Smith & Milne, 1991) . The FFQ data were analysed using the modified MRC 'Caerphilly' programme in Dundee. Data were analysed using SPSS for Windows (SPSS, UK).
The Dietary Targets Monitor questions on intakes of fruit and vegetables, starchy foods and fish were evaluated. One particular problem for making comparisons was that, although both the FFQ and the Dietary Targets Monitor have ordinal scales, they have their own distinct categories on each measure rather than an interval scale providing a 'true' measure. For example, consumption of white fish was measured on the FFQ by the circling of number of days per week consumed, ie 7, 6, 5, 4, 3, 2, 1, or M for at least once a month and R if it was less than once a month or if never eaten at all. On the other hand, white fish consumption was measured on the Dietary Targets Monitor from the responses '6 times per day', '4 -5 times per day', '2 -3 times per day', 'once per day', '5 -6 times per week', '2 -4 times per week', 'once a week', '1 -3 times per month', and 'less than once a month'. To estimate total key food frequency of consumption it was therefore necessary to group values from each relevant Dietary Targets Monitor response. For this purpose, '6þ per day' became 6 times per day, '4 -5 times per day' became 4.5 times per day and '2 -3 times per day' became 2.5 times per day and so on. For this reason, parametric tests between the two measures were not appropriate for statistics for describing the central tendency of the responses. Instead, the medians of the computed frequency of consumption per week were visually compared.
To assess agreement between the two measures and define biases between the two measures, the statistical methods of Bland and Altman (1986) were used with appropriate transformation (natural log) of skewed data where necessary. Interpretation of the results from this analysis must be cautious as neither measure give truly quantitative continuous data. It should also be borne in mind that the comparison of two methods with the same type of errors is likely to lead to overestimation of similarities between the two methods. Linear regression analyses were performed to test the influence of socio-demographic factors (age, gender, partnership status, social class) on the bias.
The ratios generated by the Bland and Altman analysis were applied, with a selected standard portion size for each food group to provide a calibration formula for the Dietary Targets Monitor. The adjusted data in terms of dietary targets (g=day) were then evaluated. To relate fruit and vegetables intake (FV) to the Scottish Diet targets, it was assumed that 'times' could be equated to 'portions' (Cox et al, 1997) . The fruit and vegetables frequency of consumption was multiplied by the nominal portion-size value of 80 g (Cox et al, 1997; Williams, 1995) to generate a g=day figure. Estimated Average intake of NME sugars in children to reduce by half, ie no less than 10% of total energy Breastfeeding The proportion of mothers breastfeeding their babies for the first 6 weeks of life should increase to more than 50% from the present incidence of around 30% Total complex carbohydrates Increase average non-sugar carbohydrates intake by 25% from 124 g=day, through increased consumption of fruit and vegetables, bread, breakfast cereals, rice and pasta and through an increase of 25% in potato consumption Fish White fish consumption to be maintained at current levels Oily fish consumption to double from 44 g=week to 88 g=week
Evaluation of a dietary targets monitor MEJ Lean et al FV intake (g=day) was collapsed into a tri-category descriptive variable where '1' ¼ 0 -199 g FV intake=day, '2' ¼ 200 -399 g=day FV intake and '3' ¼ > 400 g=day for assessing progress towards the food target of 400 g FV daily intake. As no daily intake of 'starchy foods' in terms of grams per day has been set by the Scottish Diet Action Plan, an arbitrary cut-off point of reported consumption of six items per day was used for comparison of the Dietary Targets Monitor to starch intake measured by the reference FFQ.
The weekly frequency of fish consumption obtained from the Dietary Targets Monitor data was multiplied by the nominal portion-size value of 120 g, the average medium cod or haddock fillet weight (MAFF, 1994) , to generate a g=week figure. The Dietary Targets Monitor estimated fish intake (g=week) was collapsed into a tri-category descriptive variable where '1' ¼ 0 -239 g fish intake=week, '2' ¼ 239 -359 g=week fish intake and '3' ¼ ! 360 g=day. This variable was related to monitoring population change towards the dietary target of twice per week (240 g) and three times per week (360 g).
There was equivalence between the type of data obtained by Dietary Targets Monitor and FFQ for some of the Scottish Diet food targets. The evaluation and calibration of the Dietary Targets Monitor for monitoring total fat intake and saturated fat intake was more complex because energy intake, needed to calculate intake as percentage energy, could not be provided by the Dietary Targets Monitor. It is also important to recognize that only some, not all, fat-rich foods were included in the Dietary Targets Monitor so its results may be indicative for monitoring purposes, but not directly quantitative.
Correlational analysis was performed for frequency of food consumptions reported in the Dietary Targets Monitor with percentage energy from fat and percentage energy from saturated fat (calculated from the FFQ). Significant positive correlations indicated that a higher frequency of consumption of that food was associated with higher fat intake. From this analysis the significant 'fatty' foods from the Dietary Targets Monitor were selected for the calibration process. The scaling of the Dietary Targets Monitor data was transformed as previously described. Then Bland -Altman analysis allow the determination of any inherent bias in the Dietary Targets Monitor for the measurement of each of the key 'fatty' foods compared to the FFQ. Linear regression analyses were carried out with the log-transformed difference between the two methods as the dependent variable and age, gender, social class and partnership status as independent variables. Where the inherent bias significantly varied by sociodemographic background, separate ratios were calculated for each population sub group and detailed calibration factors established.
Estimates of fat (g=day) and saturated fat (g=day) from the Dietary Targets Monitor were generated by multiplying daily frequency of each food group by relevant grams of fat and grams of saturated fat to give two daily fat intake variables for each individual. Average portion sizes were used, shown in Table 2 . It should be recognised that this only provided an estimate generated from the seven key food groups and excluded any estimation of fat from milk or spreading fat consumption, for which data were not available in the Dietary Targets Monitor, and from other sources of fat in the diet. The omission of these foods inevitably introduces variance, although the variability in milk consumption between adults in UK is relatively small. Finally an assessment was made of the agreement between the two methods for fat intake (preliminary estimates of total fat intake and saturated fat intake from the Dietary Targets Monitor compared with estimates of total fat intake and saturated fat intake from the FFQ) using the statistical methods of Bland and Altman (1986) , which compares distributions to establish whether differences between methods are arithmetic or geometric. It was anticipated that the relationship between the two methods would be best characterized as a ratio FFQ=Dietary Targets Monitor. An assessment of the Dietary Targets Monitor's ability to monitor dietary change using tertiles of intakes from the FFQ was undertaken.
Results
The socio-demographic background of the sample who completed both questionnaires is presented in Table 3 . In all, 61.4% of the sample were aged under 50 y old and 51.9% were women. Just over half (58.8%) of the sample were married. The sample was evenly split between manual and non-manual households. Results for the men and women were analysed together as there were no gender differences in age or social class.
Comparisons of the median frequencies of consumptions with inter-quartile range of fruit and vegetables, starchy Evaluation of a dietary targets monitor MEJ Lean et al foods and fish are reported in Table 4 . For most foods, the distributions of intake were similar for the two questionnaires but as a broad generalization the short Dietary Targets Monitor tended to indicate lower amounts than indicated by reported intakes in the FFQ. Bland -Altman plots revealed non-normally distributed distributions of difference between the methods which indicated that the biases between questionnaires were ratios, requiring log-transformations to normalize these distributions rather than simple arithmetic adjustments. Comparing the two questionnaires, there was consistent bias between the methods for fruits and vegetables, (from the analysis using the Bland & Altman (1986) For estimation of fruit and vegetable intake (FV), the calibration formula F DIETARY TARGETS MONITOR Â1.33Â80 ¼ g=day was applied. Table 5 shows estimated fruit and vegetable intake from the reference FFQ and the calibrated Dietary Targets Monitor. Both methods estimated that only 16% of the sample were achieving the target of fruit and vegetable intakes of 400 g=day.
A calibrated estimation of starchy foods total frequency of consumption from the Dietary Targets Monitor can be made using the formula F DIETARY TARGETS MONITOR Â8.0 for men and F DIETARY TARGETS MONITOR Â6.4 for women. The Dietary Targets Monitor indicated that 20% of the sample were reporting consuming six or more starchy foods per day compared to an estimated 25% of the sample indicated by the FFQ.
An estimation of fish intake (g=week) was generated using the calibration formula F DIETARY TARGETS MON-ITOR Â0.99Â 120 ¼ g=week. The results presented in Table 5 indicate how close an estimation this provides when compared to the FFQ. The Dietary Targets Monitor, like the FFQ, estimated that only 32% of the subjects' intakes were achieving the Scottish Diet Target for fish consumption of three portions per week. The achievement of all three food-based targets (fruit and vegetables, starchy foods and fish) was reported by only a handful of individuals (1=1084 by the Dietary Targets Monitor and 6=1035 by the FFQ). Table 6 shows significant correlations between the FFQ and Dietary Targets Monitor food frequency variables and percentage energy from fat and saturated fat (both calculated from the FFQ). On both measures, the higher the frequency of consumption of chips, meat, meat (excluding poultry), Evaluation of a dietary targets monitor MEJ Lean et al meat products, cheese, sweets and chocolate, cakes, scones and sweet pies, and biscuits, the higher the percentage energy from fat and saturated fat in the sample population. Table 7 shows the comparison of Dietary Targets Monitor tertiles of intake (after adjustment) to FFQ tertiles for total fat intake and saturated fat intake. There were two steps to the calibration of the Dietary Targets Monitor to estimate total fat intake and saturated fat intake. Ratios were used as the calibration factors in the formula: The FFQ cheese variable was calculated as g=day per individual only (ie not frequency). Therefore for this comparison, the DTM frequency variable was multiplied by 45 g (average serving of cheese in a sandwich). Table 7 Estimation of total fat intake and saturated fat (g=day) by test method (DTM calibrated against FFQ) compared with reference method (FFQ) for subjects in three intake tertile bands (low, medium, high) for total fat and saturated fat. 
Discussion
The associations, considered causal, between dietary factors and a wide range of major medical problems (WHO, 1989; Scottish Diet Report, 1993) , coupled with the escalating costs of managing chronic diseases, have empowered a shift towards prevention and health promotion by lifestyle change. Many countries have set population targets for diet change, and Scotland is unusual in having defined a comprehensive and consistent set of dietary targets, in terms of nutrients and in terms of food groups (Scottish Office, 1996) . One of the potential difficulties presented by a comprehensive national dietary strategy of this kind is that of monitoring trends in the population. Several well-characterized FFQs exist (eg Bolton-Smith & Milne, 1991) . These are vital if quantitative nutritional data are to be obtained for follow-up of individuals. The present Dietary Targets Monitor was designed specifically to provide limited information about eating behaviour focusing on the targets of health promotion. It is not intended to provide complete dietary or nutritional intake, which requires FFQs, but has an advantage in the ease of completion in the context of a large representative national survey. This current evaluation study assessed agreement between the Dietary Targets Monitor and the longer, more in-depth FFQ used in the SHHS=MONICA study. However, it must be remembered that the FFQ is not in any way a 'gold standard', but rather a widely used tool in recent nutrition surveys. Indeed there is no method which can establish the 'true' food consumption of free-living individuals. Since both the FFQ and Dietary Targets Monitor use the same basic retrospective methodology in data collection it is possible that both instruments will have some similar measurement errors which may lead to an overestimation of the independent value of the Dietary Targets Monitor. On the other hand, both FFQ and Dietary Targets Monitor are attempts to measure the same thing: it is not appropriate to attempt to 'validate' retrospective FFQ (looking at past adult experience) against current or future diet, even if accurate weighed intake data are available. Prospective weighed intakes are designed with different purposes of dietary assessment.
Frequencies of food consumptions were generally lower from the Dietary Targets Monitor compared to the FFQ. It seems likely therefore that greater under-reporting of the frequency of foods consumption had taken place on the Dietary Targets Monitor, probably due to the limited questions. It is well known that larger more detailed food Frequency Questionnaires (FFQs) yield more consumption data, ie more boxes to tick or an open response for times per week gives more complete or even exaggerated reporting (Krebs-Smith et al, 1995; Calvert et al, 1997) . However, the FFQ used here does not include long lists of different vegetables and fruit and can be criticized for giving insufficient options in these food groups. The present data showed particularly low intakes of starchy foods from the Dietary Targets Monitor. A likely reason for this is that the combination of major foods as 'potatoes, pasta and rice' as a single question about a food group in the Dietary Targets Monitor led to systematic under-reporting, particularly by men. However, after calibration the Dietary Targets Monitor measurements appear to offer a reasonable prospect of monitoring change towards the target of increasing starchy foods by 25%, as intended in the Scottish Diet Action Plan (Scottish Office, 1996) .
From the analysis presented here, it has been shown that these data from the Dietary Targets Monitor can be adjusted to provide quantitative information relevant to several of the Scottish Diet Targets, but not all the targets. For example, oily fish cannot at present be monitored as consumption is indistinguishable from general fish consumption. However, the Dietary Targets Monitor could be used for surveillance of the currently low total fish intake towards the target of three times per week. We recommend that further work using the Scottish Dietary Targets Monitor should explore collection of additional data on named oily fish consumption. Another limitation is that sodium consumption cannot be monitored from FFQ data, although some indications might be provided from the use of salt at the table. For the time being urine sampling for sodium excretion will be required for monitoring.
Collecting frequency of consumption of fresh fruit juice could also be considered. This was intentionally omitted from the 1995 because of public confusion about what 'fruit juice' is (many Scots refer to carbonated soft drinks as 'juice'), but fresh fruit juice should be included in the '5-aday' target. Its current omission will have reduced the figures for 'target achievers'. It will need to be included, suitably defined, in future surveys.
Although it is recognized that data on fat consumption were not equivalent for the two methods, by applying the series of conversion factors outlined, the Dietary Targets Monitor can provide a crude estimate of total fat intake and saturated fat intake for monitoring purposes. It was not unexpected that there would be systematic bias between the raw data from the Dietary Targets Monitor and FFQ as the Dietary Targets Monitor did not provide quantifiable measures of milk, spreading fats and cooking method, all Evaluation of a dietary targets monitor MEJ Lean et al foods known to contribute to dietary fat. Therefore, it was ambitious to evaluate how far the Dietary Targets Monitor evaluated fat and saturated fat intake. We recommend that conversion factors should be used tentatively and ideally evaluated in other studies. Other potentially important factors such as body mass index were not considered in the present study, so diets of individuals should not be evaluated by this method.
It is important to recognize that the application of conversion factors to indicate quantitative food and nutrient consumptions derived in the present study need to be re-evaluated and that no repeatability statistics exist for the Dietary Targets Monitor. With these caveats, the Dietary Targets Monitor appears able to provide appropriate information to monitor diets in large surveys, with particular strengths as a screener for meeting food based recommendations. The Dietary Targets Monitor, with the calibration factors reported here, provides an acceptable estimate of intake for a sample of about 1000, and probably for subgroups down to about 300 (eg tertiles), but it should not be used in smaller subgroups, as the levels of agreement with FFQ deteriorate markedly.
Conclusions
The Dietary Targets Monitor is a short, easily administered dietary assessment tool which appears to offer the potential with the calibration presented, for monitoring dietary change towards the adult food targets identified for health promotion in three key areas: fruit and vegetables, starchy foods and fish. Further cross-validation studies are required to examine the robustness of the calibration formulas used to take account of the biases. To monitor change in population eating habits, the core questions of the Dietary Targets Monitor must not be varied, but further development is required for monitoring fat targets.
